We examine the pyramidal ownership structure of a large sample of newly listed Chinese companies controlled by local governments or private entrepreneurs. Both types of the owners use layers of intermediate companies to control their firms. However, their pyramiding behaviors are likely affected by different property rights constraints. Local governments are constrained by the Chinese laws prohibiting free transfer of state ownership. Pyramiding allows them to credibly decentralize their firm decision rights to firm management without selling off their ownership. Private entrepreneurs are constrained by their lack of access to external funds. Pyramiding creates internal capital markets that help relieving their external financing constraints. Our empirical results support these conjectures. Local governments build more extensive corporate pyramids when they are less burdened with fiscal or unemployment problems, when they have more long-term goals, and when their firm decisions are more subject to market and legal disciplines. The more extensive pyramids are also associated with smaller "underpricing" when the firms go public. Entrepreneur owners construct more complex corporate pyramids when they do not have a very deep pocket -as indicated by whether they are among the top-100 richest people in China.
Introduction
Many firms around the world are controlled by pyramidal like ownership structures (La Porta, Lopez-de-Silanes, Shleifer, 1999; Claessens, Djankov, Lang, 2000) .
On the apex of a pyramid sits a controlling owner who exercises his/her authority on a firm rather indirectly through layers of intermediate companies. Why the owner builds the pyramid is unclear to academicians. There have been only a few theories. First, a pyramid creates separation of control from ownership that helps a controlling owner to enjoy private benefits that may include expropriating wealth from minority shareholders (Bebchuk, 1999; Bebchuk, Kraakman, and Triantis, 2000; Wolfenzon, 1999) . Second, a pyramidal structure facilitates the control of multiple corporations and the cross-subsidization of funds among affiliated firms (Almeida and Wolfenzon, 2004) .
Our sample includes 750 newly IPO firms majority-owned by Chinese local governments and 62 firms controlled by entrepreneurs in the private sector.
2 Because little prior research exists, our approach is to identify basic institutional constraints that potentially regulate the pyramiding behavior of the firm owners. First, under China's socialist regime government-owned assets and equity stakes are prohibited from being freely sold, whereas entrepreneur-owned assets and shares are not subject to this restriction. Second, under China's highly regulated financial systems, private sector entrepreneurs and their firms do not have the same level of playing field in obtaining external funds, compared with government-owned firms. The different property rights constraints imposed on the firms generate different incentive and behavioral implications.
For a local government that does not have the rights to sell, it is unable to use outright sales as a means to transfer its decision rights in the firm to a third party. When conditions arise making such decentralization desirable, the local government will consider other methods that can credibly decentralize the decision rights short of actual transfer of ownership. Simply telling the firm managers that they have the rights to make decisions does not work, because the managers believe that there is a non-trivial probability that the government will take their power back. We conjecture that the local government can create pyramidal layers between itself and the firm to credibly decentralize. Pyramiding is a more credible means of decentralizing than is the policy order, because the government has to incur bureaucratic costs should it ex post intervene the firm management through the layers of corporate pyramids. Consistent with this conjecture, our sample shows that Chinese government often inserts between itself and the firm pyramidal layers such as a state asset management company (that operates more like a commercial rather than government unit) or a large corporate group with multiple layers of companies.
By contrast, entrepreneurs are not subject to the no-right-to-sell rule. They can freely relinquish their decision rights of firms by selling off part or all of their shares or assets. It can be expected that the decentralization motive of pyramiding is weaker for entrepreneur-owned firms. Rather, China's private entrepreneurs' pyramiding behavior is more likely due to their external financing constraints. Building pyramids allows an entrepreneur to create an internal capital market (Williamson, 1985; Stein, 1997) that facilitates cross-subsidization of funds. On the other hand, firms controlled by local governments are expected to be subject to a much lower degree of financial constraints, because the governments can use their policy tools or political ties to free up the firms' access to funds.
Our empirical results show that both governments and entrepreneurs set up their firms into pyramids. However, their pyramiding decisions are affected by different factors. Local governments build more extensive pyramids on top of their listed companies when they are less burdened with unemployment or fiscal problems, and when their spending in long-term objectives (education, research and development, etc.) is higher. This suggests that local government's weaker incentives to impose policy burden on the firm and stronger desire for long-term economic achievements result in more decentralization. We also find that local-government-affiliated firms belong to more extensive pyramids when the degrees of market and legal disciplines provided to the firms' regions are stronger. The market and legal disciplines not only align the government's interest toward value maximization they also serve as monitoring devices against agency problems, both of which encourage more decentralization.
We do not find the decentralization consideration significantly related to the pyramiding of entrepreneur-controlled firms. Instead, we find that entrepreneurs use more extensive pyramids to control their firms when they do not have a very deep pocket.
Specifically, we find that an entrepreneur creates more pyramidal layers when he/she is not one of the top-100 richest entrepreneurs in China. As expected, we do not find that pyramids of government-owned firms are significantly related to financial constraints.
We perform an analysis of the pricing effects of the corporate pyramids upon the IPOs of the Chinese firms. Our goal is to examine whether China's equity markets detect and capitalize on any beneficial or harmful effects of the corporate pyramids. We find a significantly smaller first-day stock return of a government-controlled IPO firm, when it is controlled by a pyramid with more extensive layers, all else equal. The smaller initial return, or smaller "underpricing", of the IPO stock may have suggested an overall beneficial effect of corporate pyramids associated with government ownership. We also find that the initial return is negatively related to the degree of market discipline and legal protection provided to the geographic region in which the firm is located, suggesting that investors take into account the degree of market and legal protection in their IPO pricing decisions. However, we do not find the effect of pyramids or the market and legal factors relevant in explaining the initial returns of the IPOs of entrepreneur-controlled firms.
This paper provides a few contributions to the literature. First is the decentralization effect of pyramidal ownership structure. We conjecture that this effect is not specific to China or government-owned firms, but can apply to situations when arms' length transfer of ownership is undesirable. The non-transferability of ownership can arise from not just state prohibition but also from high transaction costs of firm specific assets. For example, the prestige or reputation of an entrepreneur and his/her firm cannot be easily sold to an outsider. Rather, it is best kept within the family. When agency problem is not too large, the entrepreneur may allow managers some autonomy by indirectly owning the firm through a pyramid. 3 Second, the paper provides evidence that corporate pyramids are more extensively used when agency problems are more contained by market and legal disciplines. This result complements a few prior studies that emphasize the agency cost effect of pyramids and groups (Bebchuk, 1999; Wolfenzon, 1999; Bebchuk, Kraakman, and Triantis, 2000; Bertrand and Mullainathan, 2002; . Third, the paper provides additional evidence that internal market consideration motivates corporate pyramiding and group formation (Khanna and Palepu, 1997; Khanna, 2000; Almeida and Wolfenzon, 2004) . Fourth, the paper's evidence of IPO valuation effects is consistent with prior research reporting that business group structure sometimes matter to firm performance (Keister, 1999; Khanna and Palepu, 2000) .
The remainder of the paper proceeds as follows. Section 2 develops the hypotheses of the emergence of corporate pyramids in China. The empirical results of the determinants of corporate pyramids are reported in Section 3, and the evidence of IPO pricing effects of corporate pyramids is presented in Section 4. Section 5 concludes the paper.
Development of Hypotheses
In this section we describe the emergence and the organization of China's modern enterprises and discuss institutional factors that influence controlling owners'
(governments' or private entrepreneurs') incentives of organizing their enterprises into pyramids.
The Chinese Pyramids
China's enterprise reforms since the 1980s feature the decentralization of control rights of its state owned enterprises (SOEs) from the central government to local governments. Since the creation of the stock markets in Shanghai and Shenzhen in the 1990s, local governments have carved out from their SOEs productive assets, organized them into corporations, and then partially privatized the corporations through IPO of minority portions of the corporate shares. Over 700 companies have gone public this way by year 2001, most of which remain majority owned by local governments.
A local government can choose between two different ways in organizing its ownership and control structure of a publicly traded company. One way is to hold the shares of the newly listed company directly through a state asset management agency. In that case the ownership structure of the company is simple: the local government directly owns a controlling stake while minority equity investors collectively own the rest.
Alternatively, the local government can indirectly own the listed company through a Figure 3 provides an example of an entrepreneur setting up corporate pyramid to control a listed firm.
In the following, we provide two potential explanations for why pyramidal ownership is widely adopted by China's government and private owners. The first explanation is based on local governments' incentive to decentralize decision making to firm management. The second explanation is based on controlling owners' incentive of creating internal capital markets to cross subsidize their firms.
The incentive to decentralize
We pay attention to the possibility that a corporate pyramid serves as a device for a local government to decentralize control rights to firm managers. Due to regulations that prohibit the dilution of state ownership, the government cannot relinquish control by freely selling off its firm ownership stake. 5 Creating the corporate pyramid serves as an alternative means of decentralization. What, then, affect the local government's incentive of relinquishing control of the firm? The key consideration is the degree of conflicts between government and firm objectives. The larger is the degree of the conflicts, the larger is the benefit of the government's control. Conversely, the local government's control benefit is smaller when its objectives are more consistent with those of the firm.
Specifically, a local government burdened with poor fiscal conditions or unemployment wants a firm to subsidize public expenditure or support employment, both are against the interest of a value maximizing firm. However, strong market discipline and legal enforcement work to align the interest of the government and firm management toward firm value maximization. 7 Therefore it would be in the government's interest to decentralize its firm decision rights to the management. By giving decision rights to firm managers who possess professional skills and local knowledge, the decentralization enhances efficiency in firm decision making (Jensen and Meckling, 1992) that is important in the more competitive market environment.
We therefore expect that the degree of decentralization is affected by the extent to which the local government focuses on firm efficiency and the degrees of market and legal disciplines that strengthen the focus. That is to say, the degree of decentralization depends on the set of objectives adopted by the local government and the set of institutional factors that collectively affect market and legal disciplines. The complexity of corporate pyramidal layers that control a public traded company, a proxy for decentralization, should vary systematically with these government objectives and institutional factors. Two sets of testable hypotheses follow.
The more the local government focuses on firm profit maximization, the more extensive is the firm's pyramidal ownership structure.
The stronger the market and legal institutions in which the firm operates, the more extensive is the pyramid that controls it.
It can also be expected that compared with those of the entrepreneur-controlled firms, the pyramidal structures of government-owned firms are more sensitive to the above effects. 8 This is possible for two reasons. First, multiple objectives (resulting from policy burdens) and bureaucratic costs are more applicable to government-owned firms than to entrepreneur-owned firms. Second, unlike government leaders who may not have specialized skills for running businesses, entrepreneurs typically have better business knowledge and skills. Private owners also more fully bear the consequences of firm profitability than do government owners. Therefore the private owners' benefits of colocating knowledge and decision rights through decentralization are lower than those of local government owners.
The incentive to create internal capital markets
Another possible explanation for corporate pyramids is relieving financial constraints. Affiliated firms connected by a pyramid can use internal funds to crosssubsidize each other, so as to reduce their reliance on external financing. Such internal capital markets can be beneficial if the external financial markets are subject to severe distortions (Williamson, 1985; Stein, 1997) . Almeida and Wolfenzon (2004) show that corporate pyramids will more likely be used when internal funds are important in financing investment projects, because pyramids allow entrepreneurs to utilize the entire stock of retained earnings of the firm it controls. They further show that pyramids will be more popular in countries with poorer investor protection, because in those environments the internal financing advantage of pyramids is greater.
However, creating internal capital markets can induce organizational costs that lead to misallocation of capital (Scharfstein, 1997; Shin and Stulz, 1998; Rajan, Servaes, and Zingales, 2000; Scharfstein and Stein, 2000) . As shown by Claessens, Djankov, Fan and Lang (2002) and La Porta, Lopez de Silanes, Shleifer and Vishny (2002), the complex ownership structures that accompany internal markets can result in managerial entrenchment, the effects of which are reflected in investors' pricing decisions.
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The internal market view predicts that corporate pyramids will be used when the controlling owner does not have a deep pocket and when market and legal environments are weak. However, considering that internal organizational costs are also greater in regions with weak institutions and market disciplines, it becomes unclear as to whether and when it pays to build pyramids in those environments.
In the context of China, we expect that the incentive to build internal financial markets through pyramiding is stronger for entrepreneur-owned firms than for government owned firms. Private entrepreneurs and their businesses have been disadvantaged in their access to external funds under China's socialist regime (Brandt and Li, 2003) . By contrast, local governments and their firms have better access to external funds, because they control policy tools and connections to influence the investment decisions of the finance sector. If there is no change in the controlling owner, we determine that the ownership chain to remain the same since the IPO. 10 If there is any change in controlling shareholder, we identify the controlling shareholder and the ownership structure on the IPO year from the IPO prospectus, media reports, and the websites of the company and its affiliated 10 If the controlling owner reorganized ownership structure without changing his/her controlling owner status, it would introduce noise to our sample that biases against our hypotheses. As diagnostic checks, we rerun several key regression analyses using that year 2001 data instead of the IPO-year data (see footnotes 10 and 11).
Empirical results -determinants of corporate pyramids

The sample
companies. Most listed state firms are restructured and spun off from parent SOEs prior to their IPOs. The restructuring process is disclosed in the IPO prospectus, which also provides us information about the identities of ultimate shareholder. Company websites and media reports are particularly useful for tracing ownership information of private firms. Specifically, the New Fortune Magazine's reports of the top-100 family firms allow us to trace the controlling owners of listed private firms.
In addition to the ownership data, we gather financial data from the Taiwan Economic Journal (TEJ) Database and the Genius Database compiled by the Shenzhen Stock Exchange. We also put together regional macroeconomic data from sources described in Appendix 1.
We start with the complete list of IPO firms in China during 1993 through 2001.
We exclude firms that are controlled by the central government (12% of total population), collectives (4%), other owner types (5%) including the military, public universities, public research institutes, financial intermediaries, and work unions, and firms whose ultimate owners cannot be identified (3%). We also exclude firms whose financial data are unavailable (1%). Our final sample, as described in Table 1 , consists of 750 local government-controlled firms and 62 firms controlled by private owners, together represents 75 percent of all IPO firms in China during 1993 through 2001. As in Table 1, the year-by-year coverage of the sample is also quite representative, covering the majority of IPOs in each year. It is clear that most of the IPOs involve governmentcontrolled firms. However, the IPOs of entrepreneur-controlled firms increase over time.
Measuring the extents of corporate pyramids
From the disclosed structure of pyramidal ownership chains of each company, we identify the chain(s) connecting the largest ultimate owner and the company in question.
We choose the longest pyramidal chain (if there are multiple chains) and then count the number of corporate layers between the ultimate owner and the company in question. We use the number of layers of the longest pyramidal chain as a proxy for the extent of corporate pyramid controlling the company. Using this method, we measure corporate pyramidal layers for all the sample firms. 
Measuring the determinants of corporate pyramids
In this subsection we discuss the empirical measures that capture (1) local government short-and long-term incentives, (2) market and legal institutions, (3) financial constraints, and (4) management capacity. We also discuss their predicted relations with the extent of corporate pyramid. Appendix 1 provides the definitions and the sources of the macro and institutional variables. Table 3 provides the summary statistics of these variables.
Local government incentives
We employ a few regional macro variables as proxies for local governments'
short-and long-term incentives. The first is the unemployment rate of the local government's jurisdiction. The second is a dummy variable equal to one if the local government's fiscal balance (income minus expenditure) is within the top quartile of the sample, and otherwise zero. The third variable is a proxy for the local government's long-term incentive. It is the total research and development (R&D) expenditure of the local government's region scaled by regional gross domestic product (GDP). To be consistent with the decentralization hypothesis, a controlling owner's incentive of building pyramids is expected to be negatively related to the regional unemployment rate, while positively related to the local government's fiscal condition and R&D expenditure.
Market and legal institutions
We use four regional macro variables to proxy for the degree of development of Rich400 equals one if a firm's controlling owner appears in the New Fortune list while not in the Forbes list, and otherwise zero. We expect that a firm's financial constraint is most severe if its controlling owner is not on the list, i.e., when Rich100 and Rich400 both equal zero. By contrast, a firm is said to be least financially constrained if its controlling owner is among the top-100 on the list, i.e., when Rich100 equals 1 and Rich400 equals 0.
We expect that government-controlled firms are less subject to the financial constraint issue. Nevertheless, we are interested in a few of the above regional macro variables that may reflect a local government's ability to subsidize its firms financially. It can be expect that a government owner is more financially constrained if it faces more severe unemployment or budget deficit problems. To be consistent with the internal market view, the extents of pyramids of government owned firms should be positively related to the regional unemployment rate while negatively related to regional fiscal health. It is interesting to note that these predicted effects are opposite to those offered by the decentralization incentive.
Management capacity
In addition to the macro variables, we include a few firm-level control variables:
firm size, growth, and financial leverage. Firm size is measured as the natural logarithm of total assets. Growth is measured by the market-to-book equity ratio defined as market value of common equity divided by book value of equity, with the market price measured at the end of the first year on which the firm went public. Financial leverage is measured as total debt divided by total sales.
Larger firms are more complex to manage. Firms with higher market-to-book ratios have higher growth opportunities relative to their assets in place. Highly leveraged firms have higher financial burdens. These firms are more likely to be decentralized by controlling owners, providing they are lack of the needed knowledge or management skills relative to local management.
Since governments are more likely to be subject to the management capacity problem than entrepreneurs, we expect that the effects of firm size, market-to-book ratio, and leverage are stronger on government-controlled firms than on firms controlled by entrepreneurs.
Regression results
We perform regression analysis separately on the sample of governmentcontrolled and entrepreneur-controlled firms. The dependent variable is the number of corporate pyramidal layers, ranging from 1 to 5. Therefore we employ the ordered probit model in the regression analysis. Because a few of the regional macro variables are highly correlated, our strategy is to include these macro variables one at a time in separate regressions. In addition to the regional macro variables and the firm-level variables, we include a regulatory industry dummy, and a set of year dummy variables.
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The regulatory industry dummy equals one if the firm primary operate in the natural resources, public utilities, finance, or the transportation industry, and otherwise zero.
There are totally eight year dummy variables each representing a year during 1994 through 2001. A year dummy variable equals one if the firm went public during that year, and otherwise zero.
3.4.1. Government-controlled firms Table 4 reports the regression results of the government-owned firms sample.
Column (1) reports the results of the basic model including only the firm-level variables.
Consistent with the view that local government decentralizes in part due to limited management capacity, corporate pyramid is positively related to the firm size, growth, and financial leverage measures, and is statistically significant for the firm size and financial leverage measures. Columns (2) through (4) include the government objective variables one by one, in addition to the firm variables and other control variables. The regression results clearly show that corporate pyramid is negatively related to the unemployment rate, while positively related to the fiscal health and R&D expenditures of local governments. Column (5) reports the results of the regressions that include all the three regional macro variables, and shows that the effects of unemployment and fiscal condition remain statistically significant. This evidence is consistent with the view that local governments' objectives affect their incentive of decentralizing control of their firms through building pyramids. By contrast, the government owned-firms' pyramidal structures are less likely to be affected by the incentive to relieve financial constraints, as the effects of regional unemployment and fiscal health go against its predictions.
Across the columns, the effects of the firm-level variables are consistent.
Whether the firm belongs to a regulatory industry does not matter to its pyramidal structure. Table 5 reports the results of the regressions that include the market and legal variables, in addition to the firm-level and the government objective variables. The results show that the extent of the pyramids of a government-controlled firm is significantly positively related to the degree of marketization, legal environment development, property rights protection, and deregulation of the region in which the firm operates. After including these variables, the effects of the three government objective variables become weakened. However, the positive effect of government fiscal health remains significant. The results associated with the remaining firm variables remain similar.
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Overall, the results in Tables 4 and 5 support the hypothesis that local governments use corporate pyramids to decentralize their control rights of firms to the management. Table 6 reports the regression results of the 62 entrepreneur-controlled firms.
Entrepreneur-controlled firms
Column (1) show, pyramids show little relations with these macro variables. An exception is the significant positive effect of deregulation. This suggests that market competitions induce entrepreneurs to decentralize their decision rights. Also, the market disciplines resulting from deregulations allow decentralization without incurring too much organization costs.
The effects of Rich100 variable, a proxy for deep pocket, are robust to the inclusion of the macro variables. We also find that pyramid is weakly positively related to firm growth but are insignificantly related to firm size and financial leverage. Whether a firm belongs to a regulatory industry has little effect on pyramid.
We report earlier that, different from those of the government-controlled firms, the pyramids of the entrepreneur-controlled firms are associated with substantial separation between ownership and control. We use the ratio of the controlling owner's cash flow rights to voting rights to capture the separation. In Column (9), we report the results of an ordinary least square regression using the cash flow-voting rights ratio as the dependent variable. The regression results are similar to those in Column (1) when the number of pyramidal layers is used as the dependent variable. We find that the Rich100 and the financial leverage variables have positive effects on the degree of divergence between voting and cash flow rights created by the pyramid. As none of the regional macro variables matter to the voting-cash flow rights measure, we do not report these results in the table.
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Overall, the evidence in Table 6 suggests that the extent of pyramid of an entrepreneur-controlled firm is related to the entrepreneur's wealth constraint. This lends support to the internal market hypothesis. By contrast, the entrepreneur firm's pyramidal structure is unrelated to the government, market, and legal environment factors that have been shown relevant to the pyramidal structures of the government-controlled firms.
Corporate pyramids and IPO initial returns
In this section, we examine the first-day stock returns of the newly listed companies in China. It is well known that the initial returns of IPO stocks are positive relative to the market returns, suggesting that the stocks are "underpriced" immediately prior to their IPOs. 14 The positive initial return, or underpricing, has been attributed to theories related to information asymmetry (Rock, 1986; Allen and Faulhaber, 1989; Welch, 1989 and 1992; Chemmanur, 1993) .
We are interested in finding out whether China's capital markets capitalize on the effects of decentralization and internal market creation associated with the pyramidal 13 We again replicate Table 6 using all year 2001 data and all the coefficients of Rich100 remain significant at the 1% to 5% levels. 14 Welch and Ritter (2002) provide a comprehensive literature review of underpricing in the US, while Loughran, Ritter, and Rydqvist (1996) document empirical evidence of underpricing across 25 countries. Mok and Hui (1998), Su and Fleischer (1999) , and Chan, Wang, and Wei (2003) find evidence of large underpricing in China.
structures controlling the firms upon their IPOs. If the overall effect of pyramiding is beneficial and the capital markets effectively capitalize on the effect, the return required by the investors of the IPO stocks should be lower on the margin to reflect the beneficial effect, all else equal. Table 7 reports the summary statistics of the initial return of the IPO firms by control type and the number of corporate pyramidal layers. The sample size for the government-controlled firms is 709, and that of the entrepreneur-controlled firms is 62.
Basic statistics
Both are smaller than those in the previous section, because of missing data needed for our next regression analysis. To mitigate the effects of outliers, we winsorize the topand bottom-one percent extreme values. 15 However, there are still extremely large initial returns even after the wisorization: the maximum return for both the government and entrepreneur-controlled sample is over 560%! The overall average (median) IPO initial return is 183% (132%) for the government-controlled firms, and 206% (151%) for entrepreneur-controlled firms. The differences are statistically significant at 10% level.
Breaking down by the number of pyramidal layers, we report that, for government-controlled firms, the average initial return is 244% for one-layer firms, 162%
for two-layer firms, 172% for three-layer firms, and 192% for firms with four or more layers. The median statistics show a similar pattern: 169% for one-layer firms, 124% for two-layer firms, 113% for three-layer firms, and 141% for four-layer firms. Excluding the eight firms with four or more layers, there appears to be a negative association between the initial return and the number of corporate pyramidal layers. For entrepreneur-controlled firms, there are no clear patterns on the relation between their initial returns and pyramidal layers, perhaps due to the small number of observations and the existence of extreme returns.
Regression analysis
We now perform regression analysis to determine if there exist any pricing effects of corporate pyramids upon IPOs. The dependent variable is the initial return. The independent variables include the number of corporate pyramidal layers, firm size measured by log of sales, leverage measured by total debt divided by sales, the initial return of the stock market, and the total proceeds of the IPO. Beatty and Ritter (1986) show that the expected initial return is an increasing function of the uncertainty about the market clearing price of an IPO. We use log of sales and the total proceeds of the IPO to proxy for the uncertainty due to information asymmetry. It is expected that they are negatively related to the IPO underpricing. Similarly, leverage is used in the model to control for the information uncertainty of the IPO quality, because high leverage firms are exposed to more financial distress risks. We expect that the higher leverage, the larger the underpricing. The initial return of the stock market is included to adjust for the market return. The regulatory industry and year dummies are also included to adjust for fixed effects of industry and IPO years.
The initial return can reflect investors' perception on the degree of protection provided by the local government policies, the market disciplines, or legal enforcement.
If so, we expect that the stronger are these protections, the lower are the initial returns.
To control for the possibility that the pyramid variable simply pick up the effects of government incentives or market and legal disciplines, we alternatively include the regional market, legal, and government incentive variables as additional explanatory variables in the regression model. 4.2.1. Government-controlled firms Table 8 reports the ordinary least squares regression results of the governmentcontrolled firm sample. The effects of the firm-level control variables are as expected.
Initial return is negatively related to firm size, market return, and IPO proceeds. The effects of financial leverage are negative and statistically significant.
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The effects of corporate pyramid on initial return are significantly negative across all model specifications, suggesting that the magnitude of underpricing is on average smaller for IPO firms controlled by more extensively pyramidal structures. Interestingly, the effect of the four market and legal discipline variables are all negative and three of them statistically significant, suggesting that investors demand smaller returns when they invest in IPO markets that provide better protection. By contrast, the initial return is related to none of the three variables of government incentives (R&D expenditures, the unemployment rate, and the fiscal heath).
The overall evidence from the table suggests that corporate pyramids are perceived to be beneficial by the investors of the IPO stocks of the government-controlled firms. The benefit, as supported by our findings in the previous section, can be derived from the credible reduction in government intervention due to the high bureaucratic cost associated with the intermediate corporate layers along the pyramid. Moreover, we find that the abnormal returns required by IPO investors of government-controlled firms are importantly affected by the degree of investor protection provided through market and legal disciplines. This is a result that has not been documented in the previous literature. Table 9 reports the regression results of the entrepreneur-controlled firm sample.
Entrepreneur-controlled firms
Here we do not find a significant relation between initial return and corporate pyramid.
The effects of the market and legal variables are insignificant. None of the government incentive variables show significant effects on initial return. Consistent with the literature, initial return is positively related to market return, while negatively related to IPO proceeds. The effects of firm size, financial leverage, and industry are insignificant.
The overall weaker results are perhaps due to the small sample size. However, the insignificant effect of pyramid could mean that there are organizational costs associated with pyramiding, which cancel out any beneficial effects of internal markets.
Conclusion
Pyramid is a popular control structure of corporations around the world. We do not know well enough why owners adopt pyramidal structures to control their firms. In this paper, we have reported the first evidence of pyramidal ownership structures of China's newly IPO firms. Similar to many firms around the world, most of the Chinese firms, government-or entrepreneur-owned, are controlled by pyramids. The fast emergence of corporate pyramids is rather surprising, knowing China's short history of modern capitalism.
We have investigated the causes of the formation of corporate pyramids, and have found that the reasons are different between the firms controlled by local governments and the others controlled by private entrepreneurs.
Local governments' incentives of building corporate pyramids are closely related to the inability of freely selling off their shares of SOEs, due to the law prohibiting transfer of state ownership. However, when the pressure for decentralizing their decision rights of SOEs becomes large, the local governments can use the pyramidal structure to decentralize their decision rights of SOEs to firm management. The decentralization is credible because the high bureaucratic costs associated with the pyramids deter ex post intervention by the governments. Consistent with this hypothesis, we find that government-owned firms are associated with more extensive pyramids when local government officers are less burdened with unemployment or fiscal problems, or have stronger long-term incentives as reflected in their R&D expenditures in their jurisdictions.
Also consistent with the hypothesis, local governments use more extensive pyramids when their market and legal infrastructures provide strong disciplines that mitigate conflicts of interest between the governments and the firms.
By contrast, the incentives for pyramiding by entrepreneurs in China's growing private sector are insignificantly related to the decentralization factors but are significantly related to financial constraints. China's socialist regime has been unequally treating private sector entrepreneurs and their firms, including less favorable conditions for their external financing. China's emerging financial sectors may also hesitate to provide the needed financing to entrepreneurs, for they are new comers and hence are lack of reputation that is important for obtaining external funds. The entrepreneurs' alternative is to create internal financial markets that allow cross-subsidization among affiliated firms. Consistent with this internal market view, we find that pyramiding of the entrepreneur owned firms is related to the personal wealth constraints of the entrepreneurs.
We have investigated the pricing effects of corporate pyramids upon the IPO of the firms. Consistent with the beneficial effects of decentralization, we find that government-controlled firms' IPO initial required returns are smaller when these firms are controlled by more extensive pyramids. We have also reported that initial returns are smaller when the IPO firms operate in regions with strong market and legal disciplines to protect investors' interests. However, we do not find the initial returns of the entrepreneur-owned firms related to corporate pyramids, market, or legal environments.
It is interesting to find that in case of Chinese government-owned firms, pyramids and their bureaucratic costs can actually be an advantage, for they facilitate credible decentralization that cannot otherwise be achieved by privatization due to state prohibition. However, bureaucratic costs and decentralization can be important considerations for organizational and ownership design in general, not just for Chinese firms. In particular, when a firm possesses firm specific assets that are subject to high transaction costs, concentrated ownership can be desirable because it helps capitalize the specialized assets. However, the majority owner of the firm may want to provide managers some autonomy so as to improve decision making efficiency. Since dilution of the ownership is undesirable, the owner can alternatively use a pyramidal structure to credibly transfer his/her decision rights to the managers.
Future research could more fully explore the effects of bureaucratic costs and more broadly internal organization costs on the ownership and control structures of firms.
More research is also needed to understand the causes and effects of corporate pyramids under similar or different institutional settings. The dependent variable is the number of corporate pyramidal layers between government and listed firm. Definition of independent variables is presented in Table 3 . In addition Regulated Industry equals one if the firm is in the resources, public utilities, finance, or transportation sectors. All of the regressions include year dummies (not reported). Ordered probit model is adopted.. Z-value is reported in parentheses. Asterisks denote levels of statistical significance: *** 1%, ** 5%, and * 10%. The dependent variable is the number of corporate pyramidal layers between government and listed firm. Definition of independent variables is presented in Table 3 . In addition Regulated Industry equals one if the firm is in the resources, public utilities, finance, or transportation sectors. All of the regressions include year dummies (not reported). Ordered probit model is adopted for all four models. Z-value is reported in parentheses. Asterisks denote levels of statistical significance: *** 1%, ** 5%, and * 10%. For model (1) through model (8), the dependent variable is the number of corporate pyramidal layers between entrepreneur and listed firm. Ordered probit model is adopted for all eight models. The z-values, in absolute term, are reported in parentheses. For Model (9), the dependent variable is the ratio of cash flow to voting rights. Ordinary least squares method is adopted for estimating this model. T-statistics are reported in parentheses. Definition of independent variables is presented in Table 3 and Appendix 1. In addition Regulated Industry equals one if the firm is in the resources, public utilities, finance, or transportation sectors. All of the regressions include year dummies (not reported). Asterisks denote levels of statistical significance: *** 1%, ** 5%, and * 10%. The dependent variable is IPO initial return measured as the difference between the IPO-day closing price and offering price divided by the offering price. Sales is the log of total sales in IPO year; Leverage is the long-term liability divided by total sales in IPO year; Market Return is the return of the corresponding market of the IPO firm on the initial return day; Proceeds is the total amount raised from IPO standardized by total equity at the IPO year end. Other independent variables are defined in Table 3 and Appendix 1. In addition Regulated Industry equals one if the firm is in the resources, public utilities, finance, or transportation sectors. The regressions also include year dummies (not reported). Ordinary least squares regression is adopted for all the models. The t-statistics are reported in parentheses. Asterisks denote levels of statistical significance: *** 1%, ** 5%, and * 10%.
(1) (2) (3) (4) (5) (6) (7) The dependent variable is IPO initial return measured as the difference between the IPO-day closing price and offering price divided by the offering price. Sales is the log of total sales in IPO year; Leverage is the long-term liability divided by total sales in IPO year; Market Return is the return of the corresponding market of the IPO firm on the initial return day; Proceeds is the total amount raised from IPO standardized by total equity at the IPO year end. Regulated Industry equals one if the firm is in the resources, public utilities, finance, or transportation sectors. Other independent variables are defined in Table 3 and Appendix 1. Ordinary least squares regression is adopted for all the models. The regressions also include year dummies (not reported). The tstatistics are reported in parentheses. Asterisks denote levels of statistical significance: *** 1%, ** 5%, and * 10%.
(1) (2) (3) (4) (5) (6) 
